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Variations in Swine Prices Within Iowa 
Including a Study in Statistical Procedure 
By THEODORE w. SCHULTZ and A. G. BLACK' 
Iowa's agriculture is chie.fly corn-hog farming. Corn, which is 
produced in aJbundance, provides the raw material upon which 
the gigantic livestock industry depends. The sale of swine is the 
most important source of income of the state. 
Profound changes have taken place in the economics of hog 
marketing during the last decade. Three-fifths of Iowa hogs are 
today sold direct to packers; receipts at public stockyards have 
declined accordingly. Concentration points have been established 
throughout the hog producing area. Order buying has become 
well developed. Add to these the improvements in rural trans-
portation, better market news facilities, standardization of hog 
grades and the comparatively large scale country buying that 
is practiced today and it becomes apparent that the machinery 
for marketing hogs is strikingly different from that which 
served producers only a few years ago. 
One aspect of these changes is the effect which they have had 
upon the geography of local hog prices. Specifically, pro-
ducers raise such questions: Have the concentration points had 
a tendency to diminish price differences between localities 1 Do 
interior packers draw their supplies from low or high price 
areas ~ Are farmers near to market usually penalized by local 
buyers so as to permit the buyers to pay premiums to the more 
distant producers ? These and related questions are all part of 
a general query as to what extent hog prices do vary within 
Iowa. ' 
PURPOSE 
The purpose of this bulletin is twofold: (1) To show the geo-
graphic variations in prices paid to producers o( swine in Iowa; 
(2) To present a statistical procedure that pr{)ved unusually 
efficient in reducing the large bulk of data herein handled, as 
well as rigorous in interpreting the significance of the results. 
The important economic results of the investigation are classi-
fied into three groups. First, the normal hog price structure of 
Iowa is considered. This is foUowed by an analysis of the 
chanp'es in price . differentials between localities from year to 
year. Thirdly, the influence of the seasonal movement of hog 
prices upon the price differentials between districts is studied. 
'Project No.2 of the Iowa. Agricultural Experiment Station. 
'Professor Paul L . Miller of Iowa. State College and W. F. Ca.Uander, Chairman, 
Crop Reporting Board, made helpful suggestions. 
Virtually all of the statistical computations which this study entailed are the 
work of Mrs. Bertha Eastman . . 
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In addition some attention is given and brief comments are 
made upon those factors that are responsible for the price va-
riations noted. 
MATERIALS AND METHODS 
The data herein analyzed are the prices paid to producers 
covering the period from October, 1924, to September, 1931, 
collected by the ' Crop Reporting Board3 of the United States 
Department of Agriculture. A monthly survey is made in 
which the price correspondent is asked to report the price of 
hogs per 100 pounds liveweight in his locality, as of the fifteenth 
of the month. The original data are tabulated on a county 
basis; the county, therefore, is the smallest geographical unit 
that can be considered. 
The 'number of price correspondents 'who reported each month 
varied considerably . . From 1924 to 1926 the number ranged be-
tween 40 and 200 with about 100 reports being most common. 
Since then they have averaged a'bout 175 reports a month, 
ranging chiefly between 150 and 200. These reports have been 
fairly well distributed over the state. 
Although the prices as reported are apparently not subject to 
any particular bias, any general upward or downward bias 
would not disturb the relative geographic price pattern. Inas-
much as Iowa is strictly a surplus swine area, with large num-
'bel's ·of hogs being sold throughout the entire season, the repre-
sentativeness of these price reports may be accepted with a good 
deal of confidence. The limitations of these data as to bias and 
general adequacy are discussed in considerable detail by Sarle.4 
During the course of this investigation the usual problems 
arose concerning the seasonal and secular changes in time series. 
Some of these problems ,were solved in an unusually satisfactory 
manner by the use of the new technique developed 'by R. A. 
Fishers and his staff of the Rothamsted Experimental Station 
and known as analysis of variance. Because analysis of va-
riance is not widely used to interpret economic statistics and 
because the technique gives considerable promise when applied 
to materials of the kind used in this study, the actual steps and 
calculations involved in applying analysis of variance are given 
in detail in the section, "Statistical Bases for Conclusions." 
In measuring the geographic variations in prices paid to pro-
ducers of swine, the state was divided into a number of dis-
tricts. Grouping the counties into as many as 12 districts proved 
desirable when describing the apparent normal price pattern for 
the period as a whole. Throughout most of the study, however, 
' The listing sheets were made available by W . F . Callander, chairman, Crop Re· 
porting Board, U. S. Department of Agriculture. 
'Sarle, Charles F . Reliability and adequacy of farm price data, U . S . . Dept. of 
Ag. , Dept. Bu!. 1480, 1927. 
'First published in its preliminary form by R . A. Fisher and W . A. Mackenzie in 
1923. "Studies in Crop Variation, II. The Manurial Response of Different Potato 
Varieties. " Journal of ~ricultur!\l Scil)lIce, Vol. 13. 
181 
a fourfold division ,,·as used with each district representing 
about one-fourth of the area of the state." 
It should be borne in mind that the district division line be-
tween any two counties does not imply that swine prices change 
abruptly as one passes from one district to another. Prices in 
a given district may be depressed or buoyed up because of the 
yery low or high prices of a few counties within the district. 
Prices in table I and fig. 1 are general averages which reduce all 
price reports within a district to one common figure. The price 
differentials between districts should, therefore, not be inter-
preted as specific price differences; they are, at best, evidence 
of the broad price zones of the state. 
GEOGRAPHIC VARIATIONS IN SWINE PRICES WITHIN 
IOWA 
Producers operating in the southeastern one-fourth of the 
state received approximately 25 cents a 100 pounds more than 
did producers in other parts of Iowa. On the average, the high-
est hog prices were paid, from 1924-25 to 1930-31, to producers 
in the area including roughly the three southern tiers of coun-
ties from the eastern b.oundary to somewhat beyond the center 
of the state. 
The northeastern group of counties was a comparatively low 
priced swine area. 'I'he relative cheapness of hogs in this area 
was actually greater than the figures in fig. 1 indicate because 
of the proximity of this section to market. By dividing the state 
into as many as 24 districts, some unusually low price localities 
were found in this section. After taking due account of the 
lessened relia!bility of the sample when districts of four counties 
are used, it is safe to say that in recent years the lowest swine 
prices in any locality of Iowa were paid in some of the north-
eastern counties. 
Producers in the northwestern counties, who are farthest from 
the ultimate consumer in terms of transportation cost and who 
produce chiefly a heavy lard hog, received higher prices than 
adjacent areas. The fact that hog prices in district 1 averaged 
slightly higher than districts 2, 5 and 6 is significant because 
of its location and because heavy hogs have, during most of the 
period included in this investigation, sold at a discount com-
pared with lighter weights. 
(lIn making this division several factors were considered. First, districts A and 
C, which cover the western half of the state, have had a blanket freight rate on 
hogs to Chicago while the rates within districts Band D decreased from west to 
east. NOTthwest Iowa, which is district A, produces a heavy lard hog; this area 
has an abundance of corn, while in northeast Iowa, district B, hogs are not only 
lighter in weight but are also marketed earlier in the season, a. condition attributable 
to the larger amount of dairying don e in this area. Another factor that was con-
sidered ie the time of farrowing. Districts C and D, which form the southern 
ha1f of Iowa, precede the northern counties in spring farrowing and as a result 
swine produced in the southern counties are sold somewhat earlier than in north· 
western counties. 
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Fig. 1. Geographic variations in prices paid to producers of swine in Iowa, based 
on average prices from October, 1924, to September, 1931 (in dollars per 100 
pounds). . , 
Attention is called to district 5 ,,,hich had the lowest average 
price during the 7 years. The sharp break in swine prices going 
from east to west from districts 7 to 6 and from 10 to 9 is 
significant. It closely parallels the freight rate structure that 
prevailed during the period. 
FACTORS RESPONSIBLE FOIR, GEOGRAPHIC VARIATIONS 
In broad outlines the higher swine prices sho'wn for the south-
eastern counties are attributed to the following factors: (1) 
Lower freight costs from this area to ultimate consumer; (2) 
the favorablc price position which E. St. Louis maintaincd 
over Chicago during most 'of this period;7 and (3), the market 
premiums of light over heavy hogs. 
The low prices recorded for district 5, compared with neigh-
boring districts which also produced a heavy hog, while not 
easily explained, are pro>bably the result of the fact that pro-
ducers in that general area shipped most of their hogs to the 
one or two markets which served them before the World War. 
New outlets were not developed. rfhey did not benefit to the 
same extent from the competition between packers situated at 
public stockyards and interior packers as did nearby districts . 
The underlying' reasons for the depressed hog prices noted in 
district 4 are: (1) The influence of dairy farming upon the qual-
ity of hogs produced, i. e., a considerable quantity of skimmed 
milk is fed partly as a substitute for concentrates; (2) the 
ineffedive marketing program of many communities in this sec-
'Nourse and Knapp. The cooperative marketing of livestock. The Institute of 
Economics of tho Brookings Institution. See Appendix A prepared by Knute Bjork ... 
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tion; and (3), as in district 5, there was not the sharp compe-
tition among buyers characteristic of much of Iowa. 
FREIGHT RATES 
The influence of variations in freight rates upon the hog 
price structure must be considered in connection with the move-
ment of hogs to market. 
Iowa represents the heart of the hog surplus producing area 
of the United States. It is part of the enormous livestock feed-
ing grounds of the Corn Belt ; nine-tenths of the 450 million 
bushel corn crop of the state is fed to livestock, principally hogs. 
Most of the surplus hog production, either as live hog or as 
dressed meat, is shipped East for final consumption. 
The western boundary of Iowa practically marks the eastern 
limit of the territory tributary to the Pacific coast markets. 
The number of hogs shipped from Iowa to Los Angeles, Seattle, 
Portland and San Francisco, is negligible. To the South-St. 
Louis, St. Joseph and Kansas City-there moves a small pro-
portion, about a twentieth of the total shipments. Whether the 
hogs are slaughtered by interior packers or at nearby public 
markets or shipped to eastern fresh meat plants, the eventual 
movement of the surplus in every case is towards the populous 
Atlantic coast states. The influence of cost of transportation, 
therefore, to the extent that it is an element in the prices which 
the producer receives, should be indicated geographically within 
the state by higher levels as one proceeds from the western to 
the eastern boundary and to a lesser extent also from north to 
south. 
The difference in freight rates to Chicago from the western 
and eastern tiers of counties for the years included in this 
study was approximately 10 cents per 100 pounds. Roughly, 
the western half of Iowa had, from 1922 to 1932, a blanket 
freight rate on single deck carloads of hogs of 36 cents to Chi-
cago compared with a rate of ,25 cents for shipping points bor-
dering the Mississippi River.s The higher hog prices in south-
eastern counties are only in part explained by lower freight 
costs. The freight zones of the state do not account for more 
than a small part of the price differences shown among the 
districts in fig. 1. Doubtless, the increasing costs of marketing 
"The fo llowing figures are on single deck carloads of hogs. The rates from ship· 
ping points on or near the Mississippi River to Ch icago: Burlington, over the main 
line of the C., B. & Q. Ry.; Davenport to Stockton, over the main line of the C. R. 1. 
and P. Ry.; Clinton to DeWitt, over the main line of the C. & N. W. Ry.; had rates 
of 25 cents per 100 pounds of hogs. Duhuque, over the main line of the 1. C. Ry. 
had a rate of 24.5 cents. Prairie du Chien and Marquette over the Marquette· 
Inwood line of the C., M. & St. P. Ry. had a. rate of 30.5 cents per 100 pounds. 
For a very narrow zone along the western boundary of Iowa. the flat rate of 36 
cents per 100 pound s ingle deck did not apply. For eXllmple, Council Bluffs, over 
the C., B. & Q. Ry. ; the C., R. I. & P. Ry.; and over the C. & N. W. Ry. had a 
rate of 42.5 cents for si ngle deck but 36 cen ts for double deck. Sioux City h a.d 
over the I. C. Ry. a. rate of 42.5 cents single deck and 37 cents double deck. 
Source: Exhibit No. 208, Witness C. A. Hansen, before the Interstate Commerce 
Commission , Docket 17000, Part 9, compiled by Rate Department, Iowa. lJoard 
of Railway Commissioners, Aug. 15, 1927. 
184 
hogs as one proceeds from east to west, and also from south to 
north in Iowa are a factor in the price which the farmer re-
ceives, yet the freight zones of the state are certainly obscured, 
if not concealed, by other elements. That there are many addi-
tional forces, other than transportation, which caused local price 
variations, is evident to everyone familiar with the hog industry. 
QUALITY DIFFERENCES 
Some of the price variations noted in fig. 1 are caused by 
differences in weight, quality and time at which hogs are sold. 
Contrary to popular belief, there is considerable variation in 
swine produced in Iowa. 
In western and northwestern counties hogs are marketed at 
heavier weights than in southern and eastern counties. The 
reasons are several. Most important is the greater abundance 
of corn in northwestern, west central and Missouri River coun-
ties compared with the rest of the state. Climate also plays a 
part, especially upon the time at which hogs can be marketed. 
In general, sows are bred to farrow earlier in the spring in 
southeastern Iowa. Inasmuch as light hogs and hogs marketed 
early have brought higher prices than heavy hogs and those sold 
late in the season, the higher prices in southeastern Iowa are 
largely explained by these two factors. 
Likewise, the amount of dairy farming has an influence upon 
the type, weight, quality and the time at which hogs are sold. 
The proportion of the total pig crop which is farrowed in the 
spring compared with the fall also affects the kind of hogs pro-
duced. Freedom from disease, particularly tuberculosis, the 
quality of the breeding stock which dominates an area-all of 
these factors tend to influence the physical qualities of the rep-
resentative hog sold from a given area. 
ECONOMIC ASPECTS OF QUALITY DIFFERENCES 
In the interrelationship of supply and demand the market 
does recognize certain physical properties of hogs. The follow-
ing are examples: buyers presumably pay less for swine that 
originate in those areas ' in which the proportion of condemned 
carcasses is large; packers supposedly are aware of variations 
in the dressing percentages of hogs coming from different sec-
tions; heavy hogs, another physical factor, sold, during most of 
the period, at a considerable discount, 
Whether the typical hog of the district is light or heavy, corn-
fed or largely swilled on skimmilk, diseased or free from tuber-
culosis, farrowed early or late, uniform and smooth or varying 
widely in size, age, type and finish; whether or not the district 
is predominantly stocked with desirable breeding stock-these 
are more commonly than otherwise questions involving non-
economic considerations. 
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Although technical conditions tend to govern variations in 
quality, it is important to appreciate their dependence, as well 
as their influence, upon hog prices. The quality of one hog in 
contrast with another is a tangible,concrete and usually more 
or less discernible element, principally because these properties 
are physical in character and therefore readily described and 
visualized. This often leads to the naive procedure of explain-
ing price variations in terms of such properties, thus losing 
sight of the fact that prices are never wholly, albeit in part, 
based upon physical attributes. 'l'he variations in physical prop-
erties mayor may not have their counterparts in price varia-
tions. In the interaction of supply and demand many factors 
and forces operate in addition to the physical characteristics of 
the commodity. 
IN'l'ANGIBLE FACTORS 
Because of the common fallacy to suppose that prices can be 
explained in terms of physical properties, it is thought desirable 
to point out, in addition to what already has been Iilaid, that 
each transaction in which hogs are sold is a -complex composite 
of psychological, institutional, as well as physical arrangements. 
Whether the price, which the producer accepts, is below or above 
the going price ·often depends upon such considerations as the 
bargaining ability and power of the particular producer or 
groups of producers. Price variations that arise from this 
source are frequently responsible for high 'as well as low spots 
in the geography (){ prices. It is often impossible to account for 
some of the wide differences in swine prices between localities 
without having recourse to the customary ways of marketing 
hogs and to the effectiveness of the organization of buyers and 
sellers within such communities. Although the lack of intensity 
of competition, for instance, among buyers is difficult to measure, 
it nevertheless has a very real influence upon prices. 
The day-to-day hog price is not made in Chicago as is usually 
supposed. It is in keeping with the facts 'of the market to say 
that there is no such thing as a specific hog price for anyone 
day in the United States. It would be much closer to the reali-
ties of the market to insist that hog prices are rather the result 
of thousands of transactions entered into at public markets, in-
terior markets, fresh meat plants located in the eastern parts 
of the United States, concentration points, local shipping asso-
ciations and on the farm. The hog market in this sense is much 
more decentralized in character than centralized, and undoubt-
edly more 'organic than mechanical in character. 
The danger of oversimplifying the fa~tors that account for 
geographic price variations should ,be apparent. In the loose 
and broad interplay between the demand arising out of the 
wants of the ultimate consumer and the supply growiRg out of 
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the breeding operations and feeding practices of the producer, 
such considerations as lack of information, propaganda, preju-
dices, custom, the fear and beliefs of both buyers and sellers all 
playa part. 
INTERSEASONAL PRICE V ARIA'l'IONS BE'l'WEEN 
DISTRICTS 
'rhe prices of hogs vary from one marketing year to another 
chiefly because of changes in supply and demand and, to the 
extent that it is a separate factor, 'because of the fluctuations in 
the value of the dollar. 
'l'he movement of hog prices to a lower or higher leycl than 
prevailed in a preceding year is hereafter referred to as an 
inte1'seaso-na~ price change thus distinguishing it from those 
price characteristics 'which are more strictly seasonal. 
It is customary to resolve changes in prices from year to year 
into trends and cycles and then treat the remainder as r esidual 
price movements. It has not. been deemed advisable to remove 
from the data of this study such factors as changes in the pur-
chasing power of money, trends in hog production and consump-
tion, and the hog cycle phenomenon. While the influence of 
each of these factors is more or less discernible, it is not possible 
to isolate them with any degree of precision from a time series 
covering only 7 years. 
Since the purpose of this section of the study is to show the 
influence of the interseasonal price movements upon the geogra-
phy ·of swine prices, it is not necessary to determine why hog 
prices moved to lower or higher levels. Instead the problem is 
what changes resulted in the price differentials between districts, 
for example, when hog prices declined from $11.50 in 1925-26 
to $6.70 in 1930-31. 
Hog prices in the southeastern counties averaged 48 cents 
above those paid in the northwestern counties in 1925-26; while 
in 1928-29, the spread between them was only 2. cents per 100 
pounds. Figure 2 indicates clearly that the price differentials 
between southeast Iowa and the other three districts, especially 
northwest Iowa, vary widely from year to year during the 
period. 
The close similarity between the price differentials of north-
east and southwest Iowa is worth noting. Hog prices of these 
two districts were practically the same 5 out of the 7 years. 
In neither of the other two years did the price difference between 
them exceed 10 cents per 100 pounds. In other words, there 
were no important differences during any of the seven years in 
the average price paid for swine in the areas representing the 
southwestern and northeastern counties. 
With one exception, the year 1925-26, the average annual price 
paid for hogs in northwest Iowa did not vary materially from the 
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Fig. 2. Average annual hog price differentials of southeast, northeast, and south-
west Iowa over northwest Iowa, 1924·25 to 1930·31. 
two districts just considered; but, in 1925-26, northwest Iowa 
showed prices fully 20 cents below them. To the extent that 
each of these three districts are homogenous price areas, swine 
prices throughout three-fourths of Iowa were fairly similar. 
Figure 5 indicates that there were no important price varia-
tions among these areas even when ·the state was reduced to 12 
districts. 
The widening and narrowing of the spread between the south-
eastern counties and the remainder of the state are not closely 
related to the changes in general level of hog prices. The factors 
that best account for these variations are as follows: (1) the 
influence of the price relationship of heavy hogs to light hogs, 
TABLE I. AVERAGE ANNUAL HOG PRIOES PAID TO PRODUCERS IN 
IOWA, BY DISTRICTS. 1924·20 TO 1930·31. 
(doliars per 100 pounds) 
Year beginning Oct. 1 
1924 -25 ________ . _________________________ _ 
1925-26 ___ ____ __ __________ ___________ ____ _ 
1926·27 __________ __ _______________ __ _____ _ 
1927-28 _________ ________ ________ __ _______ _ 
1928-29 __________________________________ _ 
1929-30 __ __ _______________ ____ ___________ _ 
1930-31 __________________________________ _ 
Aver age ___________________________ _ 
Dis trict District 
1----------------------- D 
ABC D 
(N. W.) (N. E.) (S. W. ) (S. E.) 
10.79 
11.31 
9.97 
8.85 
9.58 
8 .96 
6.65 
9.44 
10.77 
11.52 
10.11 
8.84 
9.52 
8.96 
6.67 
9.48 
]0.82 
11 .54 
10.01 
8.84 
9 .52 
8 .99 
6.76 
9.50 
10.98 
11.79 
10.32 
9.01 
9.6Q 
9.19 
6.85 
9.68 
over 
A 
.m 
.48 
.35 
.16 
.02 
.23 
.20 
.24 
Source: Based on price reports collected by U. S. Department of Agri culture. The 
standard error of the difference between any two annual district averages ap-
pearing in this table is $0.056 per 100 pounds. See statistical section for pro-
cedure. 
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Fig. 3. A comparison of the average annual price differentials between the cost 
of all hogs at E, St. Louis and Chicago with the average annual differentials be· 
tween southeastern and northwestern counties of Iowa, 1924-25 to 1930-31. 
• (2) the effect of the price position of the E. St. Louis market to 
that of Chicago_ 
As already indicated farmers in southeast Iowa market their 
hogs lighter in weight than those operating throughout western 
Iowa. The difference between the prices paid for light hogs com-
pared with those paid for heavy hogs is noticeably similar to 
the price differentials between the two districts under considera-
tion. Take, for instance, 1925-26. At that time light hogs at. 
'Chicago averaged 60 cents above heavy hogs, which was the 
widest margin recorded between them during the 7 years. Com-
pare this with the 48-cent price spread that prevailed bet.ween 
southeast and northwest Iowa. Then take 1928, when hogs sold 
for virtually the same price in the two Iowa districts, heavy 
hogs actually sold for more at Chicago than did .the lighter 
weights. 
In addition, the price particularities of southeast Iowa are 
in part determined by the position of the E. St. Louis market 
in its relation to Chicago.9 E. St. Louis draws a considerable 
number of hogs from this section of Iowa.10 A study of the hog 
price differentials between E. St.. Louis and Chicago showed 
"Nourse and Knapp. The Cooperative Marketing of Livestock. The Institute of 
Economics of the Brookings Institution. See Appendix A prepared by Knute Bjork •. 
"Hog Price Differentials Between Principal Terminal Markets ." 
lOFitzGerald, D. A" Local Cooperative Livestock Marketing Associations in Iowa 
Since 1920. Agr. Exp. Sta. Iowa State CoIlege. Bu!. No. 254, 1928. "In 1924 
over one-third of the southern part of the state shipped at least some of its stock to 
the St. Louis Market," p. 55. About 3 nercent of Iowa hogs are shipped to E. St. 
Louis. 
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Fig. 4. A comparison of the average monthly differentials between the cost of 
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eastern 'and northwestern counties of Iowa. 1924-25 to 1930-31. 
that they were in close agreement with those price variations, 
between southeast and northwest Iowa, that were not fully ex-
plained by the differences between heavy and light hog prices. 
By combining the two factors of weight and market differences 
most of the important annual geographic variations in swine-
prices are explained. In a general way figs. 3 and 4 give weight 
to both of these factors. Since the receipts at E. St. Louis run 
about 35 pounds lighter than at Chicago,l1 the average cost of 
all hogs, which was used in computing the differentials between 
E. St. Louis and Chicago appearing in figs. 3 and 4, not only 
reflects the price of the hogs most representative of the total 
receipts but also measures the relative position of the market as 
a whole. 
A study of the variations of the yearly average price of hogs 
for the state when divided into 12 districts further substantiates 
the conclusions which have been drawn. Figure 5 indicates that 
during 1925-26 hog prices in districts 7, 8, 11 and 12 were higher 
in relation to the average price of the state than at any other 
time during the 7 years, while districts 1, 2, 5 'and 6 were un· 
usually depressed. This is in harmony with the preceding anal· 
ysis. It also is in keeping with Mr. Bjorka's12 study in which 
he showed that in 1925 E. St. Louis enjoyed, on medium·weight 
"Figures released by the U. S. Department of Agriculture give the average weight 
of hogs for 1924-25 to 1930· 31 as 240 pounds for Chicago and 206 pounds for E. St. 
Louis. The difference between the weights for anyone year did not vary much 
from this average. 
"Nourse and Knapp. Op. cit. p. 371. 
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Fig. 5. Annual variations in prices paid to producers for s'~ine in Iowa, shown 
as differentials froIll the state average, 1924-25 to 1930-31. 
hogs, the widest margin over Chicago for the period from 1921 
to 1929. As before, the reasons for this price relation are found 
in the fact that for the same weight of hogs E. St. Louis was 
paying more than Chicago, while at the same time light hogs 
sold at a decided premium in both markets. 
1928-29, the opposite relationship prevailed. Districts 10, 
11 and 12 reported hog prices at about the state average while 
districts 1, 2,3 and 6 were at or above the state figure, a situation 
very unusual for that section of the state. The reasons were 
that at E. St. Louis hog prices were about the same as those 
at Chicago, and, in addition, light hogs sold at a discount dur-
ing most of the year. 
INTRASEASONAL PRICE VARIATIONS BETWEEN 
DISTRICTS 
The seasonal fluctuations of hog prices are closely related to 
the movement of hogs to market. The most important factor ex-
plaining the characteristic seasonal price changes is the receipts 
at terminal markets. The receipts, in turn, are closely depend-
-ent upon the time of farrowing and the time and size of the 
corn harvest. 
In studying the seasonal movement of Iowa hog prices, both 
for the pre-war and post-war period, two rather distinct cycles 
appear within the season. The longer cycle of the two, is closely 
related to the spring pig crop, whereas the other covers the fall 
farrowings. Using the hog year from October to September, 
which is the logical division of the production-marketing pro-
gram of the hog industry for Iowa, October to April or March 
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TABLE II. AN INDEX OF THE SEASONAL VARIATIONS IN THE AVERAGE 
PRICE OF HOGS PAID TO PRODUCERS IN IOWA, FOR THE PERIOD, 
1909·10 TO 1915-16, AND 1919·20 TO 193 0·3 1. 
Octo ber __ ________________________ _____ ____ _______ __ ______ _____ ___ __ _ 
November ___ ____________________ ________ __ ______ >- ___ ____ • _________ _ 
Decem ber ___ . ______________________ __________________ __ _____ _____ ___ _ 
J annary ___ __ __________________ __ __ _____ __ _____ ___ ____ _____ ____ ____ _ 
February _____ __ _________ ___________ __ .. ____ _________ ___ ___ ______ ___ _ 
Ma rch ___ _____ __ _______ ____ ________ ___ __ ___ _______ __ ____________ ____ _ 
A prj] _____________ ____________________ .. ___________ .. ______ __ ____ __ ___ _ 
May ______________ ___ ____ ___________________________________________ _ 
June ________ ___________________ ___ __ ___ __ ___ ____ _____ _______ ____ ___ _ 
July __________________________________________________ ______________ _ 
Augus t __ _____ ____________________ ____________________ .. __ ___________ _ 
September ___________________________ _____________________ __ _______ _ 
1900-10 
to 
1915-16 
101 
93 
89 
92 
95 
10"2 
105 
102 
102 
104 
103 
109 
1919-20 
to 
1930-31 
105 
95 
92 
95 
98 
102 
101 
97 
96 
lOa 
106 
108 
Source: Based on the monthly hog pri ces paid to producers of Iowa as reported by 
th e Bureau of Agricultural E conomi cs. U. S . D epartment of Agri culture. The 
link rel a tive method wa s u sed to ascertain the indexes . 
covers the marketings of the spring farrowing, with the lowest 
price of the year coming in December. From December, prices 
usually rise through January, February, March and ApriL At 
that point they turn down sharply and reach a second low point 
in June; they then rise during the summer and attain the high-
est point of the year in September. This is the characteristic 
movement of hog pri ces for the post-war period. Also, as is 
indicated in ta'ble II, it is very similar to the typical seasonal 
movement of the pre-war period. 
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What influence did the intraseasonal movement of swine prices 
have upon the variations in hog prices between districts ? Here, 
again, the southeastern counties revealed certain characteristics 
different from those of the rest of the state. In fig. 6 the sea-
sonal position of each of the four districts is plotted; district D 
is used as the base line. The differentials among northwe.st, 
northeast and southwest Iowa for the 7 Octobers, 7 Novembers 
and so on did not vary significantly. In contrast southeast Iowa 
stood from 10 to 20 cents above the other districts from Novem-
ber to June. During the summer, from July on through to 
October, these differentials widened sharply in favor of the 
southeastern counties. The intraseasonal price variation between 
districts D and A was the narrowest in F ebruary with a 12-cent 
spread and the widest in August with a 45-cent spread. 
TABLE III. AVERAGE MONTHLY PRICE m' HOGS PAID TO PRODUCERS 
IN IOWA, BY DIS1'RICTS, 1924-25 1'0 1930-3 1 
(dollars per 100 pounds ) 
District Distric t 
Months 
-------------------- D 
________________________ I ___ A ___ I ___ B ___ I ___ c ______ D ___ ~~ 
I October _________ __ ________ __________ ____ 9.00 
November _____ ______ __________ . ______ ___ g.oo 
December ______________________ _________ 8 .64 
January ______________ _______ .. ___ __ .. ____ 8.94 
]<'ebruary ____________________ ___________ _ 9 .38 
March _____________________________ ______ 9.93 
April ____________________________________ 9 .7:; 
May _______________ ______________________ ~ . 51 
June _____________________________________ ~.32 
July ____________________________________ _ 0.68 
At<gust __________________________________ 9 .58 
September _____________________ .___ ___ ___ 9 .68 
Average _____________________________ .1 9.44 
10. 08 
9.06 
8.67 
9 .04 
9.36 
9.98 
9.8:l 
!I.W 
9. 35 
9.65 
0.52 
O. i5 
9.48 
10.03 
9. 12 
8 .66 
8.98 
9 .33 
9.80 
9. 72 
9. 48 
9.39 
9.77 
9. 70 
0.84 
9.W 
]0. 29 
9.24 
8. 78 
9. 12 
9 .50 
10. 09 
9.87 
9.72 
9.48 
9.97 
9.98 
10.07 
0.68 
.39 
.18 
.14 
.18 
.12 
. IG 
.14 
.21 
. 16 
.29 
.45 
.39 
.24 
Source : Based on price reports coll ected by U. S. D epartment of Agriculture. The 
standard error of the price difference between any two monthly district averages 
appearing in this table is $0.074 pel' J 00 pounds. See s ta ti stical section for 
procedure. 
The principal explanations for the intraseasonal price varia-
tions between districts ·are: (1 ) the difference in the summer 
supplies of hogs, (2) the fact that the E. St. Louis market shows 
the seasonal effectsC't the dropping off in receipts earlier than 
Chicago. For instance, in August the southeastern counties are 
already marketing some of their spring pigs while the rest of the 
state, especially the western counties, are still selling many so,,·s. 
Figure 7 illustrates the close similarity in the seasonal differ-
entials between E. St. Louis and Chicago compared with those 
between southeast and northwest Iowa. During most of the 
year E. St. Louis aver,aged ,between 10 and 20 cents above Chi-
cago, which was approximately what the southeastern counties 
stood above the northwestern counties from November to June. 
During July, August, September and October, E. St. Louis 
increased its margin over Chicago very sharply, rising to an 
average of 85 cents in August. 
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Fig. 7. A comparison of the average seasonal differentials between the cost of 
.all hogs at E. St. Louis and Chicago with the average seasonal differentials between 
1!outheast and northwest Iowa, 1924-25 to 1930-31. 
STATISTICAL BASES FOR CONCLUSIONS13 
Throughout the preceding discussion it was assumed that price 
variations under consideration were statistically · significant. 
This assumption will now be investigated from a statistical 
viewpoint.14 What evidence is there to show that the price dif-
ferentials between districts, for example in fig. 1, are not due 
· to variations inherent in the sampling technique ~ ·The problem 
is a very difficult one and cannot be solved by statistical methods 
commonly used. There is the difficulty of dealing with secular, 
· seasonal and sampling variations before it is possible to consider 
the variations attributable to the geographical locality. 
l.3George W. Snedecor, professor of mathematics, Iowa State College, made im-
portant suggestions and criticisms in the application of the statistical technique to the 
problem at hand. 
14The authors do not know of any study dealing with prices 'paid to producers 
· that . has satisfactorily solved the difficulties that arise when data drawn from a 
-sampled population in time are analyzed. Most of the earlier studies made no at-
tempt to ascertain the sampling variability of the prices employed. It usually was 
· not necessary because broad averages were being interpreted. rrh~ studies ot L. B. 
Zapoleon are a case in point--Geography of Wheat Prices, Bul. No. 594, U. S. De-
p_artment of Agriculture, 1918; Geographical Phases of Farm Prices; Corn, Bul. 
No. 696, U. S. Department of Agriculture, 1918 ; Geographical Phases of Farm 
Prices: Oats, Bul. No. 755, U. S. Department of Agriculture, 1919. Charles F. 
Sarle in Reliability and, Adequacy of Farm Price Data, D·ept. Bul. No. 1480, U. S. 
Department of Agriculture, 1927, takes up in detail various aspects of the problem of 
sampling. But he does not show how to use these data in a time series so that 
they do not become disassociated from the theory of probability. Briefly, Sarle ex-
tended the possibilities of increasing the accuracy of farm prices essentially in one 
direction-by controlling those factors that influence the variability of a sample col-
lected at a given time. No attempt is made to combine the samples of a number of 
months or years and analyze the pooled data as belonging to a single population. 
It is this latter step that is made possible by analysis of variance. 
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As indicated at the beginning the problem of isolating the 
price heterogeneity of these various components was solved in 
an unusually satisfactory manner by the use of analysis of 
variance.' s 
Briefly the analysis of variance technique combines the fol-
lowing advantages: (1) It ·affords a strict mathematical pro-
cedure by which a great bulk of complex data may be readily 
reduced to a few summary expressions, i.e. the mean squares in 
the analysis of variance table ; (2) the arithmetic required to 
reduce the data first to sum of squares and then to mean squares 
is materially simplified compared with earlier formulas; (3) it 
is in harmony with the theory .of small samples first established 
by "Student"16-the adjustment made by using the appropri-
ate number of degrees of freedom; 4) the method provides an 
exact test of significance in the z distribution developed by R. A. 
Fisher; and (5) it is the only efficient technique by which it is 
possible to isolate the heterogeneity and interpret the signifi-
cance of a number of components simultane.ously. 
As this is the first study in economics using the method, a 
rather complete outline of the procedure involved in applying 
analysis of variance is given. The exposition has been extended 
in the hope that it will facilitate the introduction and fruitful 
use of the technique, where applicable, and at the same time 
invite critical appraisal as to the the.oretical soundness and the 
empirical reasonableness of its interpretations.17 
lriVariance is the square of the standard deviation. 
1·Biometrika, London. VI, 1-25 . 1908. 
"The following literature will be helpful to those wishing to use analysis of 
variance: 
Claph am, A. R ., The estimation of yield in cereal crops by sampling methods. Jour. 
of Agr. Sci., XIX, Part II. 214·235. 1929. 
Eden, T. and Fisher, R. A. , Studies in crop variation IV. The experimental deter-
mination of the valu e of top dressings with cereals. Jour. of Agr. Sci., XVII, 
548·562. 1927. 
Studies in crop variation VI. Experiments on the response of the potato to 
potash and nitrogen. Jour. of Agr. Sci., XIX: 20·1-213. 1929. 
Fisher, R. A. and Mackenzie, W. A" Studies in crop variation, II. The manurial 
response of different potato varieties . Jour. of Agr. Sci., XIII: 311-320. 1933. 
Fisher, R. A., The arrangement of field experiments, Jour. of the Ministry of Agr., 
XXXIII: 503·513. 1926. 
Statistical Methods for Research Workers, 4th ed. revised and enlarged. Edinburgh 
and London. 
Fisher, R. A. and Wishart, J . The arrangement of field experiments and the BtatiB-
tical reduction of the results . Imperial Bu. of Soil Sci. Technical Communica-
tion No. 10. Published by His Majesty's Stationary Office, London, England_ 
1-23. 1930. 
Goulden, C. H. Modern methods of field experimentation. Scientific Agr. XI. No. 
10 :681-701. 1931. 
Application of the analysis of va-riance to experiments in cereal chemistry, Cereal 
Chem. Vol. IX, No.3: 239-260. 1932. 
Irwin, J. O. 11athematical theorems involved in the analysi.s of variance. Jour. of 
the Royal Statistical Soc. 94: 284·300. 1931. 
Kirk, L. E. Field plot technique with potatoes with special reference to the Latin 
square. Scientific Agr., Vol. IX. No. 11 : 719-729. 1929. 
Pearson, E. S. The analysis of variance in cases of non-normal variation. Bio .. 
metrika. 23. 114-123. 1931. 
Richey. Frederick D. Some applications of statistical methods to agronomic experi-
ments. The Jour. of the Am. Stat. Assn. September, 269·283. 1930. 
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'1'he data appearing in Ta;ble IV will be used to illustrate the 
fundamental principles underlying analysis of variance and the 
calculations that are necessary.1S 
Each monthly district price in table IV is the arithmetic mean 
of the 30 to 50 reports obtained from the counties in that dis-
trict. The larger the number of price reports ,appearing in the 
district prices the greater their stability. This is clearly shown 
later when the study is extended and the state divided into 12 
instead of 4 districts. 
Apparently one reason for this greater instwbility when the 
state is further sub-divided arises from the character of ques-
tionnaire which the reporter is requested to fill out. As already 
indicated, the price correspemdent is asked to give the price in 
his locality of 100 pounds of hogs liveweight. Those familiar 
with the hog industry know that the actual prices paid for swine, 
even in a surplus area like Iowa, cover a "ide range, especially 
in the summer months when both prime hogs and old sows are 
sold in quantity. This factor could virtually be eliminated if 
the price correspondent were asked to quote the going price 
upon a specific grade instead of upon hogs in general. It is by 
averaging a number of reports that a more representative figure 
is obtained. 
It is app~rent from table IV that the downward trend is the 
chief factor in the variation of these prices. Some variation 
from district to district occurs, and there is a noticea'ble irregu-
larity in the manner in which the disti.·ict prices respond to the 
general decline in hog prices. The latter, attrihutruble to sam-
pling' errors, must be separated from the temporal and geo-
graphic variations in order that they may be used as a basis of 
tests of significance. 
The necessary calculations are not onerous. The sums of the 
rows (column 14) add to $323.01, a number which is verified 
by adding the sum of columns in row six. In the same manner, 
the sums of squares of the prices in the seveml rows total 
$2,223.531. The verification is easily obtained by adding the 
numbers in row 8. 
redin, Olaf. The influence of systematic plot arrangement upon tho estimate of 
error in field experiments . .Tour. of Agr. Sci. April, 191-208. 1931. 
Wishart. .T. and Clapham. A. R. A study in sampline; technioue: The effect of 
artificial fertilizers on the yield of potatoes. .Tour. of Agr. Sci. Yol. XIX, 
P art IV: 600-618. 1929. 
Wishart, .T. and Mackenzie, W. A. Studies in crop variation. VII. Tho influence 
of rainfall on the yield of barley at Rothamsted, .Tour. of Agr. Sci. Vol. XX, 
Part III : 417-439. 1930. 
Wishart, .T ohn. The analysis of variance illustrated in its application to a complex 
agricultural experiment on sugar beet, Wissenschaftliches Archiv Flir Land-
wirtschaft Abteilung A. Archiv Flir Pflanzenbau. 5 Band. 4 Heft., March, 
561-585. 1931. 
18Parts of the exposition that follows have appeared as an article by the senior 
author and George W. Snedecor in "Analysis of Variance as an Effective Method 
of Handling the Time Element in Certain Economics Statistics," Journal of the 
American Statistical Assoc ia tion . New Series. Vol. XXVIII, March, 1932, and is 
reproduced here with the permission of the editor of that publication. 
• 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
TABLE IV. IOWA HOG PRICES RECEIVED BY PRODUCERS BY DISTRICTS AND BY MONTHS FOR 1930·31. 
(dollars per 100 pounds) 
(1) (2) (3) (4) (5) (6) (7) I (8) (9) (10) (11) (12) (13) (14) (15) Distriet 
Oet. Nov. Dec. Jan. Feb. Mar. April May June July Aug. Sept. Sums Means 
------------------------ ------------------
A ________________ 8.84 8.04 7.R9 7.06 6.44 6.80 6.78 6.03 5.40 6.00 5.91 5.07 79.76 6.65 B ___ __________ ___ 8.83 8.23 7.31 7.10 6.62 6.87 1 6.86 6.10 5.39 5.85 5.66 5.20 80.02 6.67 C _____ _____ __ ____ 8.80 8.17 7.32 7.11 6.63 6.84 6.92 6.06 5.57 6.16 6.24 5.26 81.08 6.76 D ________________ 8 .86 8.45 7.34 7.17 6.65 6.88 6.92 6.30 5 .60 6'.24 6.36 5.88 82.15 6.85 
--- --------------------- -------------------Sums ______________ 35 .33 32.89 29.36 28.44 26.34 27.39 27.48 24.49 21.96 24.25 24.17 20.91 323.01 
--------------------- ------
---
---------
general 
mean Means ____ ____ _____ 8.83 8.22 7.34 7.11 6.58 6.85 6.87 6.12 5.49 6.06 6.04 5.23 6.73 
------------------------ -----------------~ Sum of s'luures ____ 312.054 270.526 215.506 202.215 173.477 187.557 188.801 149.984 120.597 147.106 146.351 109.357 
*These sums of squares are calculated, in row 2 for example, as follows: 
(8.84)'+ (8.04)' ... + (5.07)' =543.079 
(16) 
Sums of 
squares* 
---
543.079 
547.189 
559.252 
574.011 
---
---
---
2,223.531 
I-' 
<.D 
m 
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It is convenient to compute a "correction term." It is, 
, . (323.01)2 2173655 CorrectIOn term = 48 =, . . 
'rhe divisor, 48, is the total number of district-month prices 
entering into the total, $323.0l. 
These are the data from which are calculated the sums of 
squares in column 3 of table V. The procedure will now be 
explained. 
TABLE V. '1'HE ANALYSIS OF VARIANCE OJ!' PRICES PAID TO PRODUCERS 
OF SWINE IN IOWA, 1930·31 
(1) (2) (3) (4) (5) 
Dcgr~s of Sums of Mean Standard 
Souree of varia lion freedom squares squares deviation 
Between means of districL __________ _____ 3 0.299 0.009 
Between means of mOil th ______ . _________ 11 49.205 4.473 
Sampling error 
----------- -'--- -- ---------- 33 0.372 0.011 $0.105 
'1'0 taL __________ ___ __ ______________ ___ 41 49.816 $1.030 
First. The total "sum of squares" in the l,ast line of col-
umn 3 is 
2,22~.531 - 2,173.655 = 49.876. 
This will be recognized as the sum of the squares of the devi-
ations of the 48 prices from the mean price. The correction 
term, 2,173.655, is the number subtracted from the sum of the 
squares in this as well as in subsequent computations. 
Second. The sum of squares " ,between means of districts" is 
(79.76)2+(80.02) 2+~~1.08)2+(82.15 )2 _ 2,173.655 = 0.299. 
The divisor is the number of prices entering into each of the 
sums whose squares are added in the numerator. This" sum of 
squares" is hased on the sum ·of the squares of the deviations 
of the four district means from their mean, $6.73. 
Third. The sum of squares "between means of months" is 
(35.33)2 + (32.89~2 ... + (20.91)2 :..- 2,173.655 = 49.205. 
The divisor, 4, is again the number of prices entering into each 
of the sums. 
Fourth. The sum of squares attributable to random sampling 
error~ __ is _th~ difference, .~~" 
49.876 - (0.299 + 49.205) = 0.372. 
The analysis thus far effected has reduced the total sum of 
squares to three portions having their sources in (1) actual 
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price differences 'between districts, (2) temporal price changes 
affecting all districts alike and (3) sampling errors. 'l'his ful-
fills the requirements set up by MudgetP9 when he wrote, "the 
solution must involve a decomposition of the series into various 
elements, some of which can be allocated as the effects of specific 
and important causal forces, and others of which will be clas-
sified as random elements in a stable universe." 
In the sum of squares between means of months in table V 
there is presumably isolated all of those price variations from 
the general means which are due to general market forces. In 
like manner, in the sum of squares 'between means of districts, 
are included only those price deviations due to the geograpliical 
situations of the districts. It is assumed that the market affected 
the price of hogs in the several districts simultaneously in the 
same direction and in like magnitude. It is this aspect of the 
time element which has ,been removed. In each of these groups 
there will al"ways be included variations due to sampling error. 
The mean squares in column four of ta:ble V are the results of 
dividing' the sum of squares by the corresponding degrees of 
freedom in column two. The term "degrees of freedom" has 
proved puzzling to many readers of Fisher's works. In each 
line except that containing the sampling error, this number is 
merely one less than the corresponding number of items going to 
make up the sums of squares. Thus, in the last line, there are 
48 district-month prices, yielding 47 degrees of freedom. This 
corresponds with "Student's' '20 modification of the standard 
deviation in which the sum of squares is divided by n-l instead 
of 'by n. One way of rationalizing this is to recall that one 
statistic, the sum (or mean), has ,been computed from the 48 
prices, necessitating a reduction in degrees of freedom from 
48 to 47. Another way is to observe that 47 independent com-
parisons can be made between the prices and the sum (or mean), 
but that the forty-eighth is then fixed-its value is merely the 
difference, 
(Sum of 48 prices) - (Sum of 47 prices). 
In the case of sainpling' error, the number of degrees of freedom 
is the product of those corresponding to district and month-
3 times 11 = 33. 
This may be explained 'by a reference to table IV; for each dis-
trict a sum is computed; leaving only 11 degrees of freedom per 
district. But also, a sum of four district prices in each month 
is computed and used in the calculations, leaving only three 
independent district prices in each of the 11 independent 
monthly groups. 
'·Mudgett, Bruce D . "The Application of the Theory of Sampling to Successive 
Observations Not Independent of Each Other," Jour. Amer. Stat. Assn. New Series, 
Vol. XXIV, Proceeding p. 112. 
"Biometrika, London. VI, pp. 1·25. 1908. 
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An essential and most convenient feature of this method of 
analysis of variance is the additive nature of both the degrees 
of freedom (column two) and the sums of squares (column 
three). The mean square due to sampling error is frequently 
referred to as the" interaction." In this sense, it measures the 
differential response of the several prices to (1) geographical 
location and (2) trend in price level. In the problem at hand, 
this lack of uniformity in response to general conditions is 
attributed to sampling error. This feature will be discussed at 
more length later. 
The mean squares in column four are the next to command 
attention-they, in fact, constitute the analysis desired. If the 
entire series of 48 district-month prices had been drawn at ran-
dom from a homogeneous normal population, these mean squares 
would differ only by the small amounts due to random variation, 
and each one w'ould be an unbiased and independent estimate 
of the variance in the population. In our example, this is not 
the case. Only the mean square attributed to sampling erl'or 
furnishes such an estimate. The others, being so different from 
this, indicate heterogeneity in the population sampled. Both 
geographic location and changes in prices during time have in-
troduced variability. These sources of variation have now been 
effectively isolated from sampling error. 
The standard deviation of the 48 district-month prices before 
isolating the heterogeneity due to temporal changes and to vari-
ation between districts was, 
V 1.0612 = $1.030 per 100 pounds. 
After elimination of know sources of variation, the standard 
deviation attributed to sampling error is 
V 0.011 = $0.105 per 100 pounds. 
This number may be used in the usual manner to test the sig-
nificance of the various differences between means of months 
and means of districts. For example, the standard deviation 
of the mean difference between any pair of districts is given by 
the usual formula, 
_ /0.011 0.011 
'J-- + -- = $0.04 per 100 pounds. 
12 12 
A much more general and appropriate method of testing, 
however, is furnished by Fisher's test .of the significance of the 
statistic z, defined as one-half the natural logarithm of the quo-
tient of any two such mean squares as those in table V. With a 
slight modification, common logarithms may be used as in the 
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following example: It is required to determine whether or not 
the mean square between means of districts (0.099) is signifi-
cantly greater than that due to sampling error (0.011). The 
. computations are, 
log. 0.099 
log. 0.011 
Difference 
8.9956 - 10 
8.0414 - 10 
0.9542 
z = (0.9542) (1.1513) = 1.09.86. 
The multiplier, 1.1513 (= ljz of 2.3026) effects the 'division by 
2 as well as the transformation to natural logarithms. 
The distribution of the statistic, z, depends on the number 
of degrees of freedom, n" corresponding to the larger of the two 
mean squares as well as the number, n2> corresponding to the 
smaller. Fisher21 gives two tables of z, one tabulating the values 
which will be reached or exceeded in 5 percent of samples 
drawn from a homog'eneous population, the second, the values 
reached or exceeded by only 1 percent of such samples. In the 
example above, n. = 3 and n2 = 33. The 5 percent value of z 
. is, by interpolation, 0.5231, while the 1 percent value is 0.7331. 
Since the value of z computed from the price data is larger than 
either, it is said to be highly significant-it would !lrise by 
chance less than once in a hundred samples drawn from a 
homogeneous population. The conclusion from this evidence 
is that geographic situation introduces heterogeneity into the 
prices appearing in table IV. The district means differ signifi-
cantly among themselves. 
In a very rough way it may be said that if one mean square 
is from 3 to 10 times greater than another, then it is significantly 
greater. Since the mean square due to differences between 
means of months is more than 400 times that due to sampling 
error, there is no point in testing for significance. 1'he general 
price change from month to month, affecting all districts, is the 
outstanding source of heterogeneity in these prices. 
TABLE VI. IOWA HOG PRICES RECEIVED BY PRODUCERS FOR D{S· 
TRICTS A AND D BY MONTHS, FOR 1930·31. 
(dollars per 100 pounds) 
District Oct. Nov. Dec. Jan. Feb. Mar. April May June July Aug. Bept. Total 
-----------------------------
A 8.84 8.04 7.39 7.06 6.44 6.80 6.78 6.()3 5.40 6.00 5.91 5.07 79.76 
D 8.86 8.45 7.34 7.17 6.65 6.8S 6.9"2 6.30 5.60 6.24 6.36 5.38 82.15 
-----------------------------frotal ___ 17.70 16.49 14.73 14.23 13.09 13.68 13.70 12.38 11.00 12.24 12.27 10.45 161.91 
nFisher. R. A. Statistical methods for research workers, 3rd ed. rev. and en!. 
Oliver and Boyd. Table VI, pp. 212·215. 1930. 
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One may gain additional insight into the mechanism of anal-
ysis of variance by applying the method to the special case in 
which only two series of district prices are considered. For 
example, in ta:ble VI are exhibited the producers' prices for dis-
trict A and D. A standard method is to compute the 12 monthly 
differences between district prices. The mean of these differ-
ences is $0.199 with standard error, $0.043. 
Since the mean is more than four times its standard deviation, 
there can be little doubt as to the heterogeneity introduced into 
these prices by geographic locality. "\Vhile analysis of variance 
is not an efficient method for treating this simple type of statis-
tics, the results are exhibited in table VII for the sake of com-
parison. 
TABLE VII. ANALYSIS OF VARIANOE OF PRICES PAID TO PRODUOERS 
OF SWINE IN TWO DISTRICTS OF IOWA, 1930·31. 
Source of variation Degrees of Sums of I Mean freedom squares squares _ 
Between means of districts ___________________________ _ 1 0.238 0.238 Between means of months _____ ________________ ___ ____ _ 11 24.444 2.222 Sampling error __________________________________ _____ _ 11 0.123 0.0112 
'1'0 t al _____ ____________ ____________________________ _ 23 24.8(},j 
'rhe mean square due to district differences is more than 20 
times that due to sampling error, so there is no question as to 
significance. Instead of testing z, therefore, it is of interest to 
compute the standard error of the mean difference. 'I'his is 
~ .~1212 + .OJ~2 = $0.0431 per 100 pounds, 
the same result as that obtained in the standard method. 'rhis 
shows that analysis of variance is just as effective in eliminating 
the effect of temporal changes in prices as the method of dif-
ferences. The distinct gain of analysis of variance comes when 
a number of sets of differences are being simultaneously inves-
tigated. 
FOUR DISTRICTS OVER 84 MONTHS OF TIME 
The period from October, 1924, to September, 1931, is now 
treated as one sample and again the variations are separated 
into three components: (1 ) between means of districts, (2) be-
tween means of months and (3) sampling error. 
The price data appearing in table XIV in the statistical ap-
pendix are the variates upon which this analysis is based. The 
means of the districts are: A, $9.44; B, $9.48; 0, $9.50; and 
D, $9.68. 
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Except for the fact that there are now 84 instead of 12 months, 
the steps involved in obtaining the required calculations are 
identical to those already described. The arithmetic therefore 
need not be included. 
TABLE VIII. ANALYSIS OF VARIANCE FOR PRICES PAID TO PRODUCERS 
OF SWINE IN IOWA, 1924-25 TO 1930-31. 
Between means of districts _____________ __ _ 
Between means of months ___ __ _________ __ 
Sampling error __ ____ ' ___________ __ ___ ,, ___ __ 
Total. ---- -- _ ~ -- __ -- ---- -- ---- -- -- ____ I 
Degrees of 
freedom 
3 
83 
249 
Sums of 
squares 
2.748 
1,080.01[; 
5_852 
0.916 
13.121 
0.<T24 ijiO.15~ 
- - --1- ----------
335 1,097 .61& $1. 810 
Upon increasing the number of months from 12 to 84 the 
mean square for" between 'means of districts" increased from 9 
times to 38 times the size of the mean square for sampling 
error. The standard error of the difference bet,,-een any two 
district means is reduced from $0.041 to $0.024 per 100 pounds, 
a reduction of slightly more than 40 percent. From inspection, 
therefore, it is evident that the relative significance of the geo-
graphic variations in swine prices is greatly enhanced by ex-
tending the analysis to include 7 years. 
From the data in table XIV it is possible to obtain some im-
pOl'tant additional information. By analysis of variance, it is 
possible to determine whether or not the intraseasonal and inter-
seasonal movements of hog prices had any effect upon the price 
differentials between districts. In the earlier part of the text 
of this bulletin the economic interpretation of these two rela-
tionships were of special importance. The questions asked were : 
(1) Did the price differentials between districts vary signifi-
cantly within the production year; and (2) did they behave 
differently between districts in some years than in others ? The 
first ,of these questions deals with the influence of the intra-
seasonal and the second with the interseasonal movement of hog 
prices upon their geographical pattern. Table III, which gives 
the mean of the 7 Octobers, 7 Novembers, etc. for each district, 
is based on table XIV. What assurance is there that the differ-
ences between the means in table III are not the result of 
sampling error ~22 
The intraseasonal analysis involves measuring the interrela-
tion prevailing 'between the means of the 7 Octobers, 7 Novem-
bers, etc., and the means of the 4 districts. As noted above, the 
"In Prices of Illinois Fa"m Products from 1921 to 1929, Univ. of Ill., Agr. Exp. 
StR. , Bu!. No. 363 , 1930, L. J. NQrton dismi sses thi s problem by analyz ing th e price 
variability of 2 months in a series covering 5 years (p. 588). 
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interrelation' of two factors is called intemction. The corre-
sponding sum of squares may be isolated in the same manner 
as were the three components-districts, months and sampling 
-error-in the example given above. The price variations due 
to interaction would be zero if the price differentials between 
districts were the same for the 7 Octobers, 7 Novembers, etc. 
If the interaction is no greater than is to be expected from 
sampling error it is adjudged non-significant. 
To isolate the interaction: (1) Between means of districts and 
means of months and (2) between means of districts and means 
of years, the following calculations are necessary. 
The correction term = 
(3199.64) 2 
336 
= 30,469.334. 
The sum of the squares of the 336 district-month prices ap-
pearing in table XIV is 31,566.949. 
(1) The total sum of squares of the deviations from the gen-
-eral mean, therefore, is, 
31,566.949 - 30,469.334 = 1,097.615. 
(2) In calculating the sum of squares for "between means 
of districts" the accompanying block table is helpful. 
The first figure in the upper lefthand corner, 69.28, is the 
sum of the 7 October prices in district A, the next to the right 
the sum of the Novembei's, and so on. The sum of squares for 
, 'between means of districts" is, 
(793.30) 2+ (796.68)2~ (796.82)2+ (812.84)2 30,469.334= 2.748. 
The number 84 is used as the divisor because there are that 
many monthly district prices in each term of the numerator. 
(3) For" between means of months," 
....:.( 2_8_2_.1_12_+,--,-( 2_5_5._3-,9 )'-;:;2=-_--'-+-'(_27_5_.3_9-'--) 2 _ 30,469.334 = 52.672. 
,28 
(4) Interaction between distrIcts and months, 
(69.28)2+ (63.45.) 2 +(70.51)2 
7 
(30,469 .334+2.748+52.672) = 1.056. 
This second block table facilitates the calculation of the sums 
of squares for "between means of years" and interaction be-
tween districts and years. Note that the final column is a check 
on the sums for districts already used. 
BLOCK TABLE 1. DISTRICTS X MONTHS (7 YEARS) 
Districts October Nov. Dec.' Jan. Feb. Marcb April May June 
----------------------
A (7) 6(1.28 63.45 60.52 62.63 65.70 00.51 68.11 66.56 65.28 
B (7) 70.56 63.44 60.72 63.2(1 65.52 69.84 68.82 66. 53 65.45 
0 (7) 70.22 63.81 60 .67 62.88 65.32 68.61 68.08 66.34 65.71 
D (7) 72.05 64.69 61.46 63.84 66.52 70.62 6\1.08 68.00 66.36 
._-_. 
----------------------
Total (28) '282.11 255.3\1 243.37 252 .64 263.06 278.58 274.09 267.46 262.80 
July August 
------
67.77 66.73 
67.58 66.68 
68 .41 67.90 
69.80 69.88 
------
273.56 271.19 
Sept. 
67.76 
68.25 
68.87 
70.51 
275.39 
Total 
(84) 793.30 
(84) 796.68 
(84) 796.82 
(84) 8' 2.84 
(336) 3,100.64 
~ 
~ 
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BLOCK TABLE 2. DISTRICTS X YEARS (12) MONTHS) 
Districts 1924-25 1925-26 1926-27 1927-28 1928-29 1929-30 1930-31 Total 
----------------------(12) (84) 
A 129.51 135. 71 119.65 106.17 114.97 107.53 79.76 793.30 
(12) (84) 
B 129.24 138.30 121.32 106.07 114.22 107.51 80.02 796.68 
I'''' 
(84) 
C 128.54 138.42 120.42 106.18 114.29 107.89 81.08 796.82 
(12) (84) 
D ~ 141.53 123.81 108.10 115.24 110.25 82.15 812.84 
( 48) (336) 
'.fotu] 519.05 553.96 485.20 426.52 458.72 433.18 323.01 3.199.54 
(5) For "between means of years," 
(519.05)2+(553.96)2 +(323.01)2 - 30,469.334 = 697.903 
~--~~~--~4~8~--~~--~~ 
(6) Interaction between districts and years, 
(129.51)2+ (135.71 )2 + (82.15)2 
12 
- (30,469.334+2.748+697.903) = 1.006. 
The final block table (number 3) 
action between years and months. 
again verify the Sluns for months 
aids in computing the inter-
rfhe final column and row 
and years used in the pre-
ceding computations. 
BLOCK TABLE 3. YEARS X MONTHS (4 DISTRICTS) 
Months 1924-25 1925-26 1926-27 1927-28 1928-29 1929-30 ~930·31 Total 
-----------------------(4) (28) 
Oct. 
----
40.82 43.86 47.48 40.83 37.97 35.82 35.83 282.U 
Nov. 
- ---
34.OS 41.51 44 .77 35.24 33.41 3:1 .49 32.89 255.39 
Dec. 
-----
33.16 40.77 43.17 31.34 31.51 34.06 29.36 243.37 
Jan. 
-----
38.03 43.55 43 .92 30.71 32.78 35.21 28.44 252 .61 
Feb . 39.10 47.60 45.10 29.77 36.27 38.88 26.34 263.06 
March 
---
49.10 47.17 43 .74 29.63 42.11 39.44 27.39 278.58 
April 
----
49.07 45.76 41.07 31.20 42.41 37.10 27.48 274.09 
May 45.05 48.22 36.81 ~5.58 40.77 36.54 24.49 267.46 June _____ 44.67 52.25 31.95 35.36 39.81 36.80 21.96 262.80 
July 
- --- -
50.17 50.87 33.07 39.59 42.35 33.26 24.25 273.56 
Aug. 
----
49.66 45.13 35.75 40.72 41.59 34.17 24.17 271.19 
Sept. 
----
46 .14 47.27 38.27 46.55 37.74 38.41 20.91 275.39 
------------------------(48) (336) 
'rotu] 
-- - -
519.05 553.96 485.20 426.52 458.72 ~ 323.01 3.199.6! 
1.33, If. 
(7) Interaction between years and months, 
(40.82)2+(43.86)2 +(20,91)2 
4 
- (30,469.334+697.903+52.672 ) = 338.440. 
(8) For sampling error, 
1097.615- [(2)+(3+(4)+(5)+(6)+(7)] = 3.790. 
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TABLE IX. ANALYSIS m' VARIANOE FOR PRIOES PAID TO PRODUOERS. 
OF SWINE IN IOWA ARRANGED TO ISOLATE IN'l'RASEASONAL AND 
INTERSEASqNAL PRIOE EFFEOTS, 1924·2 5 TO 1936·31. 
Degrees of Sl1ms of Mean Standard 
Source of variation freedom squares squares deviation 
Between means of dis tricts ________________ 3 2.748 0.916 
Between means of yea rs ___ ________ _____ ___ 6 697.9ffi 116.317 
Between means of mon ths _______________ __ 11 52.672 4.788 
Interactions: 
Districts and years ______________ __ 18 1.006 0.056 
Districts and months _____________ _ 3a 1.056 0.032 
Years and months _________________ 66 338.440 5.128 
Sampling error --- -- -------------- ------ --- 198 3.790 0.019 $0.138 
Total 
------- -- ---- -------- --------- 335 1,097.615 $1.810 
There is a total of 336 district-month prices in table XIV 
which provide 335 independent comparisons or degrees of free-
dom. Similarly, 4 districts involve 3 degrees of freedom for the 
comparison between districts; 7 years provide 6 independent 
comparisons between years, hence 6 degrees of freedom; and, 
in the same way, 12 months give 11 degrees of freedom. 
There are 3 independent district differences and for each of 
these the 7 years provide 6 independent comparisons or, 
3 times 6 = 18 degrees of freedom. 
Thus, 18 degrees of freedom are permitted for the interaction 
that. arises from the different manner in which the district prices 
vary in the several years. In a like manner, the interaction be-
tween districts and months gives, 
3 times 11 - 33 degrees of freedom. 
The interaction between years and months involves 
6 times 11 = 66 degrees of freedom. 
The degrees of freedom for sampling error are equated to equal 
the remainder and is 
335 - (3+6+11+18+33+66) = 198. 
It also corresponds to the triple interaction, namely. 
3 times 6 times 11 = 198 degrees of freedom. 
As before, the mean squares in table IX are the important 
summary expressions of the analysis. The interaction between 
districts and years provides a measure of the influence of the 
interseasonal price changes upon the price differentials that pre-
vailed between the 4 districts. What is the statistical signifi-
cance of the interaction ? 
log. .056 
log. .019 
8.7482 - 10 
8.2788 - 10 
Difference 0.4694 
Calculated z = (0.4694 ) (1.1513 ) _' 0.5404. 
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With n, = 18 and 112 = 198, Fisher's tabular z at the 1 percent 
point is about 0.3480. Inasmuch as the calculated z of 0.5405 is 
even considerably larger than that at the 1 percent point, the 
conclusion is that the price heterogeneity isolated in the com-
ponent of interaction between districts and years is also highly 
significant. 
Since there are 12 district-month prices in each district-year 
mean appearing in table I, the standard error of any district-
year mean is 
. ,.0191 
'J 12 = $0.039 pel' 100 pounds. 
And the standard errol' for the price difference ,between any two 
district~means for any year is 
~ .O~~l . V2 = $0.056 cents per 100 pounds. 
The mean square for the interaction between districts and 
months is tested for significance as follows: 
log. .032 8.5052 - 10 
log. .019 8.2788 - 10 
Difference 0.2264 
Calculated z = (0.2264) (1.1513) = 0.2607. 
By interpolation the 1 percent point in Fisher's table for n, 
= 33 and n2 = 198 is found to be approximately 0.2318. The 
calculated z is slightly larger and ' therefore the interaction be-
tween districts and months is highly significant. The intrasea-
sonal movement of hog prices had different effects upon the Iowa 
swine prices in the four districts. The changes in the differences 
()f the prices in districts A and D is shown in the last column 
of talble III. 
Since each district-month mean in table III is the average of 
7 Octobers, 7 Novembers, etc., its standard error becomes, 
~ .0~91 = $0.052 per 100 pounds. 
For the price difference 'between any two month-district means, 
for instance, those appearing in the last column of table VII, 
the standard error is equal to, 
~ .0~91 + ·01i1 = ~.0~91 . V2 = $0.074 per 100 pounds. 
It is possi'ble, therefore, to say with considerable confidence 
that prices paid for swine in southeastern Iowa, district D, were 
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from 30 to 45 cents above those prevailing in the remainder of 
the state during the summer and early fall, while during the 
rest of the year this price spread bebYeen district D and the 
other districts stood from 15 to 20 cents per 100 pounds in 
favor of the southeastern counties. 
TWELVE DISTRICTS TESTED FOR INTER SEASONAL AND 
INTRASEA<SONAL PRICE EFFECT 
By breaking the state into 12 districts the two interactions 
of interest in this study become non-significant. 
TABLE X. ANALYSIS OF VARIANCE FOR PRICES PAID '1'0 PRODUCERS 
OF SWINE IN IOWA ARRANGED TO ISOLATE INTER SEASONAL AND 
INTRASEASONAL PRIOE EFFECTS OF 12 DISTRICTS, OCTOBER, 1924, 
TO SEPTEMBER, 1931. 
I Degrees of 
Source of variation I freedom 
Between means and districts_______________________ ___ 11 
Between means of ycars_____ ____________________ ______ G 
Between J;lleans 01 months_ ____________________________ 11 
In teractions: 
Districts and years___ __________ ________________ e6 
Districts and months___ _______________________ 121 
Years and months_ ____________________________ 66 Sampling error ________________________________________ 726 
Total _ __ __ __ __ ____ __ __ ______ ___ ______ __ __ ____ _ _ _ 1,007 
Sum of 
squares 
9.051 
:?J ,115.009 
100.901 
0.165 
7.143 
1,035.848 
65.787 
3,300.904 
Mean 
squurc 
0.82"8 
352.5015 
14.6274 
0.0934 
0.0500 
15.6947 
a .09(j6 
'rhe mean square for the interaction between districts and 
years is 0.0934 which is only fractionally .larger than the mean 
square of 0.0906 attdbutable to sampling error. The mean 
square for districts and months is only 0.0590. 
By increasing the number of districts the number of price 
reports appearing in each of the district-month averages is 
reduced correspondingly. This has introduced an additional 
form of heterogeneity. The price variations arising out of the 
fact that the price correspondent reports on all hogs instead 
of upon a specific class of hogs now made themselves felt to 
a greater degree than when a four-district division was used. 
A large part of this source of heterogeneity cancelled itself in 
the district-month averages of four districts. Increasing the 
number of districts to 12 conceals all interseasonal and intra-
seasonal price variations because .of the greater variability that 
is now uncontrollable, hence classified as sampling error. 
No additional information is obtained by making the last 
analysis except the definite knowledge that for the interactions 
the four district divisions utilize the data to somewhere near 
the optimum point consistent with statistical theory. 
STATISTICAL APPENDIX 
TABLE XI. AVERAGE PRICE PAlD TO PRODUCERS FOR SWINE IN IOWA 
BY DISTRICTS, OCTOBER 1924 TO SEP'.PEMBER 1931. 
(dollars per 100 pounds) 
Districts Price 
Margin 
Over 
District 5 
------------------·---------------------1---------------
District 1 ______________________________ .________________________ 9.47 .06 
District 2 ____________________________ .__________________________ 9.44 .03 
District 3 ____________________________________ __ ___ _____ __ ____ __ _ 9.49 .08 
District 4 _______________________________________________________ 9.44 .03 
District 5 _______ _____ _______________________ ____ ___________ .. ____ 9.41 .00 
District 6 _______________________________________________________ 9.46 .• 05 
District 7 _______________________________________________________ 9.55 .14 
District 8 ___ _______________________________ _____________________ 9.59 .18 
District 9 ______ _________ __ __________ __________ _____ ___ ____ ______ 9.46 .05 
District 10 _______________________________________________________ !I.63 .22 
District 11 _______________________________________________________ 9.65 .24 
District 12 _______________________________________________________ 9.71 .30 
State Average ______ _ ____ ___ ______ _ _ _ ______ _____ __ 9.52 
Source: Based on price data appearing in table XV. The standard error of the 
difference between the average of any two districts in this table is $0.046 per 
100 pounds. 
TABLE XII. AVERAGE ANNUAL PRICE OF HOGS PAID TO PRODUCERS 
IN IOWA BY DISTRICTS, 1924·25 TO 1930·3l. 
(dollars per 100 pounds) 
Districts 1924-25 ' 1925·26 1 1926.27 1927·28 1928·29 1929-30 19:0-31 
/. 73 
1 
--- --------------- ~ 11.31 10.03 8.97 9.66 8.99 6,62 
2 
--------.--------- 10.90 11.26 10.04 8.76 !I.60 8.96 6.60 
3 
----- ------------,- 10.67 11.46 10.17 8.93 9.00 8.99 6.61 
4 - -- -- --- - -- -._--. - 10.64 11.40 10.13 8.77 9.59 8.93 6.66 
5 --------._--._---. 10.78 11.40 9.94 8 .69 9.47 8.92 6.66 
6 
- ----------------- 10.84 11.35 10.04 8.80 9.56 8.99 6.67 
7 
--- ------ ---------
10.84 11.70 10.16 8.89 9.49 9.07 6.72 
8 ------- -- ---- ----- 10.98 11.78 10.10 8.96 9.st" 8.98 6.74 
9 
--------- ------ ---
10.69 11.52 10.00 8.89 9.49 8.90 6.70 
W 
----- ---- ----- --- -
11.12 11.67 10.01 9.02 9.00 9.15 6.87 
11 
------------- -----
10.96 11.7~ 10.27 8.99 9.59 9.23 6.76 
12 
- ---------- - --- --- 10.96 11.84 10.33 9.04 9.65 9.22 6.95 
Stnte averHge 10.81 11.51 10.10 8.88 9.56 9.02 6.72 
, Source: Based on price data appearing in table XV. 
TABLE XIII. SEASONAL VARIATIONS IN THE AVERAGE COST OF ALL 
HOGS AT EAST ST. LOUIS AND CHICAGO AND THE AVERAGE PRICE 
PAID TO PRODUCERS OF SOUTHEAST AND NORTHWEST IOWA, 1924-
25 TO 1930·31. 
Months 
October 
November _______ _ 
December ________ _ 
January ________ __ 
February _______ _ 
March ___________ _ 
April ____________ _ 
May ____________ __ 
June ____________ _ 
July _____________ _ 
August _________ __ 
September ______ __ 
(dollars per 100 pounds) 
Average cost of all hogs
' 
East 
St. Louis 
10.80 
9.83 
9.61 
9.99 
10.29 
10.80 
10.60 
10.44 
10.55 
11.02 
10.98 
10.93 
Chicago 
10.39 
9.63 
9.45 
9.89 
10.18 
10.60 
10.50 
10.32 
10.27 
10.28 
10.11 
10.24 
E.St.Louls 
over 
Chicago 
.41 
.20 
.16 
.10 
.11 
.20 
.10 
.12 
.28 
.74 
.87 
.69 
Iowa fann prices of hogs' 
South· 
eastern 
Counties 
10.29 
9.24 
8.78 
9.12 
9.50 
10.09 
9.87 
9.72 
9.48 
9.97 
9.98 
10.07 
North-
western 
Counties 
9.90 
9.06 
8.64 
8 .94 
9.38 
9.93 
9.73 
9.51 
9.32 
9.68 
9.53 
9.68 
Southeast 
over 
Northwest 
.39 
.18 
.14 
.18 
.12 
.16 
.14 
.21 
.16 
.29 
.45 
'.39 
Source: l.Compiled from U. S. D epartment of Agriculture, Bureau of Agricultural 
Economics, Crops and Markets. 
2From Prices to Producers collected by U. S. Department of Agriculture. Bureau 
of Agricultural Economics, Crop Reporting Board. 
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TABLE XIV. HOG PRICES PAID TO PRODUCERS IN IOWA, 1924·25 TO 
1930·31. 
(dollars per 100 pounds) 
Year and Month 
1924-21> October _________________________________ _ 
N ovem ber ________________________ .. _____ _ Decem ber _______________________________ _ 
January ________________________________ _ 
February _______________________________ _ 
March __________________________________ _ 
April ____________________________________ _ 
May ____________________________________ _ 
June ___________________________________ ._ 
July ____________________________________ _ 
August ________________ . __ . _____________ _ 
September ____________________ . ________ _ 
AveraglJ ________________________________ _ 
1925-26 October ________________________________ _ 
N ovem ber ______________________________ _ 
Decem ber ________________ _______________ _ 
J a nu ary ________________________________ _ February _______________________________ _ 
March __________________________________ _ 
April _____________________ _________ ____ _ _ 
May __________________________ __________ _ 
1~WUs~==================================:= 1 Septem ber ______________________________ _ 
Average 
1926-27 Octo ber ________________________________ _ 
N ovem ber ______________________________ _ 
Decem ber _______________________________ _ 
J anu ary ________________________________ _ 
February _______________________________ _ 
March __________________________________ _ 
April _______ _________ _______ ____________ _ 
May ___________________ _________________ _ 
June __________________ _______________ .. __ _ 
July ____________________________________ _ 
August _____________________ ____________ _ 
Septem ber ___________________________ . ___ _ 
Average ________________________________ _ 
1927-28 Octo ber ___________________ _____________ _ 
Novem ber ______________________________ _ 
Decem ber _____ __________________ ________ _ 
January __ _______________ _______________ _ 
February _______________________________ _ 
March ____________ ______________________ _ 
April ____________________________________ _ 
Ma y __________________________ __ . ________ _ 
June _________________________________ ___ _ 
July ______________ ______________________ _ 
Au~ust _________________________________ _ 
September _________________ ____________ _ 
A vcrage ________________________________ _ 
State A 
Average (North-
west) 
10.10 
8.51 
8.25 
9.51 
9.78 
12.53 
12.27 
11.17 
11.17 
1~.55 
12.40 
11.51 
10.81 
10.95 
10.37 
10.15 
10.88 
11.88 
11.74 
11.43 
12.08 
13.05 
12.66 
11.14 
11.76 
11.51 
11.92 
11.20 
10.SO 
10.98 
11.29 
10.94 
10.25 
9.18 
7.97 
8.23 
8.88 
9.52 
10.10 
10.14 
8.85 
7.82 
7.66 
7.45 
7.39 
7.SO 
8.94 
8.83 
9.88 
10.17 
11:63 
8.88 
9.89 
8.39 
8.16 
9.58 
9.94 
12.81 · 
12.29 
11.28 
11.18 
12.56 
12.26 
11.17 
10.79 
10.54 
10.12 
10.08 
10.78 
11.78 
11.54 
11.37 
11.S1 
13.03 
12.12 
11.12 
11.42 
11.31 
11.53 
11.20 
10.68 
10.74 
11.23 
10.78 
10.06 
9.07 
7.SO 
8.29 
8.74 
9.53 
9.97 
10.21 
8.97 
7.72 
7.54 
7.33 
7.26 
7.76 
8.89 
8.76 
9.92 
10.13 
11.68 
8.85 
Districts 
B (North. 
east) 
10.11 
8.49 
8.09 
9.50 
9.64 
12.38 
12.38 
10.90 
11.18 
12.62 
12.40 
11.55 
10.77 
11.12 
10.41 
10.23 
10.92 
11.82 
11.78 
11.59 
12.06 
13.CO 
12.74 
10.92 
11.71 
11.52 
12.05 
11.17 
10.91 
11.14 
11.34 
10.97 
10.38 
9.15 
8.()4 
8.12 
8.74 
9.31 
10.11 
10.01 
8.71 
7.83 
7.66 
7.48 
7.42 
7.86 
9.02 
8.81 
9.67 
10.10 
11.50 
8.84 
(so~th· 1 (So~th. 
west) east) 
10.22 
8.84 
8.40 
9.33 
9.74 
11.51 
11.93 
11.33 
10.99 
12.35 
12.37 
11.53 
10.82 
10.91 
10.42 
10.14 
10.96 
11.78 
11.73 
11.44 
12.09 
13.03 
12.77 
11.20 
11.90 
11.54 
11.60 
10.90 
10.68 
10.89 
11.14 
10.89 
10.21 
9.24 
8.03 
8.25 
9.03 
9.56 
10.01 
10.32 
8.71 
7.90 
7.76 
-7.40 
7.42 
7.76 
8.49 
8.98 
9.87 
10.04 
11.58 
8.84 
10.60 
8.36 
8.51 
9.62 
9.78 
12.40 
12.47 
11.54 
11.32 
12.64 
12.63 
11.89 
10.98 
11.29 
10.56 
10.32 
10.89 
12.22 
12.12 
11.36 
12.26 
13.14 
13.24 
11.89 
12.24 
11.79 
12.30 
11.60 
10.90 
l1.Ui 
11.39 
11.10 
10.42 
9.35 
8.08 
8.41 
9.24 
9.97 
10.32 
10.29 
8.85 
7.89 
7.75 
7.56 
7.53 
7.82 
9.18 
8.86 
10.13 
10.45 
11.79 
9.01 
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1'ABLE XIV. HOG PIUCES PAID '1'0 PRODUCERS IN IOWA, 1924·25 1'0 
1930·31-Continued. 
Year and Month 
1928-29 October ________________________________ _ 
N ovem iJel' ______________________ ________ _ 
December ______________________________ _ 
J anu a ry ________________________________ _ 
February _______________________________ _ 
March __________________________________ _ 
April ___________________________________ _ 
May ____________________________________ _ 
June ___________________________________ _ 
July __________________________________ __ _ 
August _________________________________ _ 
Septem ber ______________________________ _ 
Average ________________________________ _ 
1929-30 Octo ber _____________________________ ___ _ 
N ovem ber ________________________ . _____ _ 
Decem ber ______________________________ _ 
~~ ~l~~~:: ~~::::::::::::::::::::::::::::::: I April _0 ______________ __ __________________ _ 
Mo y ____________________________________ _ 
June ____________________________________ _ 
July ____________________________________ _ 
August _________________________ . __ . ____ _ 
Septem ber _____________________________ _ 
Average ___________ ___ __________________ _ 
1000-31 October ____ 0 ____________________________ _ 
K ovem ber ____ . ______ ___________________ _ 
Decem bel' _______ ___ . ________ . ___ ___ . ___ _ 
.J anu n ry _. __________________ .. ________ .. _ 
Echru n ry _. ___ . ___________ . __ . _ .. ______ _ 
Ma rell __________________________________ _ 
April ___ . __ . . _______ . ___ .. __ . ____________ _ 
May __________ _____ . ____________________ _ 
i~ ~ s ~:::: ::::::::: :::::: ::::: :::::: :::::: I 
:::::::c~ __ :::: :::::: ~:::::::::::::: :~::: I 
Source: 
Districts 
State ABC 1 D Average (North- (North- (South- (South 
west) east) west) east) 
---- -------- --------
9.43 
8.42 
7.92 
8.20 
9.07 
10.54 
10.60 
10.27 
9.94 
10.58 
10.38 
9.44 
9.56 
8.95 
8.37 
8.5i 
8.85 
9.72 
9.83 
9.26 
9.13 
9.19 
8.28 
8.51 
9.59 
9.02 
8.83 
8 .19 
7.30 
7.11 
6.58 
6.83 
6.87 
6.11 
5.48 
6.05 
5 .99 
5.22 
6.72 
9.48 
8.41 
7.91 
8.14 
9.14 
10.57 
10.65 
10.3~ 
9.95 
10.6! 
10.35 
9.37 
9.58 
8 .79 
8.32 
8 .58 
8.79 
9.84 
9.75 
9.20 
9.12 
9 .16 
8.24 
8.22 
9.52 
8.00 
8.84 
8.04 
7.39 
7.06 
6.44 
6.80 
6.78 
6.03 
5.40 
6.00 
5.91 
5.07 
6.65 
9.46 
8.13 
7.85 
8.28 
9.03 
10.61 
10.53 
10,20 
9 .86 
10.47 
10.34 
9.46 
9.52 
8.98 
8.30 
8.50 
8.69 
9.59 
9.81 
9.22 
9.10 
9.17 
8.11 
8.52 
9.52 
8.00 
8.83 
8.23 
7.31 
7.10 
6.62 
6.87 
6.86 
6.10 
5.~9 
5.85 
5.66 
5.20 
6.67 
9047 I 
8.43 
7.79 
8.12 
9.00 
10.44 
10.56 
10.07 
9.97 
10.70 
10.34 
9.40 
9.52 
8.90 
8 .34 
8.44 
8.71 
9.63 
9.78 
9.26 
9.06 
9.14 
8 .31 
8.68 
9.64 
8.99 
8.30 
8.17 
7.32 
7.11 
6.63 
6.34 
6.92 
6 .06 
5.57 
6.16 
6.2·] 
5,26 
6.76 
9.56 
8.44 
7.00 
8.24 
9.10 
lOA!) 
10.67 
10 .14 
10.03 
10.5-1 
10.56 
9.51 
9 .60 
9.15 
8.5~ 
8.54 
9.02 
9.82 
10.10 
9.42 
9.26 
9.33 
8.60 
8.75 
9.73 
9.19 
8.86 
S.d5 
7.34 
7.17 
6.65 
6 .88 
6.92 
6.30 
5.M 
6.24 
6.36 
5.38 
6.85 
Compiled from the original listing sheets of the U. S. Dept. of Agriculture, Bureau 
of Agric. Ecs., Crop Reporting Board. 
District A includes 26 counties :-Boone, Buena Vista, Calhoun, Carroll, Chero· 
kee, Clay, Crawford, Dickinson, Emmet, Greene, Hamilton, l-Iumboldt, Ida, Kossuth, 
Lyon, Monona, O'Brien, Osceola, Palo Alto, Plymouth, Pocahontas, Sac, Sioux, Web-
ster, Woodbury, Wright. 
District B includes 29 counties :-Allamakee, Benton, Black Hawk, Bremer, 
Buchanan, Butler, Cerro Gordo, Chickasaw, Clayton, Clinton, Delaware, Dubuque, 
Fayette, Floyd, Franklin, Grundy, Hancock, IIardin, Howard, Jackson, Jones, Linn, 
Marshail, M itchell, Story, Tarna, Winnebago, Winneshiek, Worth. 
District C includes 21 counties :-Adair, Adams, Audubon, Cass, Clarke, Dallas, 
Decatur, Fremont, Guthrie, Harrison, Madison, Mills, Montgomery, Page, Polk, Pot· 
tawattamie, Ringgold, Shelby, Taylor, Union, Warren. 
District D includes 23 counties :-Appanoose, Cedar, Davis, Des ]'1:oines, H enry, 
Iowa, Jasper, Jefferson, Johnson, Keokuk, Lee, Louisa, Lucas, Mahaska, Marion, 
~fonroe, Muscatine, Poweshiek, Scott, Van Buren, Wapello, Washington, Wayne. 



TABLE XV. HOG PRTCF.H PATD TO PRonUCERH TN IOWA. 1924·25 TO 1930·31-(Continued) 
(dollars per 100 pounds) 
Districts 
Year and month State 
_____ ,~1-1 1-2 1_3 1_4 1_5 1_ 6 \~7 1_8 1_9 1_10 1_11 1_12 
1000·31 Octo ber ________________________________________ 8 .83 8.74 8.93 8.69 8.78 8.87 8.74 ' 8.97 8.82 8.79 8.96 8.77 9 .06 N ovem ber ______________________________________ 8.19 8.00 8.14 8.10 8 .36 8.13 8.10 8.14 8.06 7.97 8.38 8 .33 8.51 Deeember _____________________________________ 7.30 7.26 7.01 7.26 7.29 7.31 7.37 7.21 7.43 7.27 7.45 7.35 7.18 J anu ary _______________________________________ . 7.11 7.02 7.17 7.01 7.12 6.97 7.11 7.06 7.17 7.13 7.15 7.17 7.18 February _____________________________________ . 6.58 6.33 6.52 6.59 6.68 6.52 6.59 6.61 6.83 6.47 6.76 6.52 6.76 March __________________________________________ 6.85 6.79 6.68 6.78 7.03 6.82 6.86 6. i8 6.74 6.88 6.87 6.89 6.91 AprIL _________________________________________ 6.m 6.85 6.73 6.86 6.92 6 .86 6.73 6.89 6.95 6.88 6.96 6.86 7.01 May ____________________________________ - ______ 6.11 5.88 6.26 6.04 6.12 5.92 5.85 6.24 6.20 6.06 6.14 6.19 6.44 June ___________________________________________ . 5.48 5.31 5.11 5.34 5.35 5.(}2 5.44 5.52 5.72 5.62 5.64 5.46 5.84 July ____________________________________________ 6.06 6.46 5.61 5.78 5.72 5.95 6.00 6.22 5.88 5.98 6.35 6.23 6.24 Augus 1. ________________________________________ 5.99 5.99 5.79 5.66 5.51 5.94 5.87 6.07 5.64 6.21 6.44 6.02 6.64 Septem ber ____________________________ - -__ - -___ '. 5.22 4.84 5.22 5.19 5.06 5.06 5.34 ·1.89 5.45 5.18 5.3'" 5.31 5.62 
Average ________________________________________ 6_72 6.62 6.60 6.61 6.66 6.66 6.67 6 . .72 6.74 6.70 6.87 6.76 6.95 
Source: Compiled from the original listing sheets of the U. S. Department of Agriculture, Bureau of Agricultural Economics, Crop Re-
porting Board. 
District 1 includes 9 counties: 
District 2 includes 8 counties: 
District 3 includes 9 counties: 
District 4 includes 7 counties: 
District 5 includes 9 counties: 
District 6 includes 9 counties : 
District 7 includes 9 counties: 
District 8 includes 7 counties: 
District 9 includes 8 counties: 
District 10 includes 9 counties: 
District 11 includes 9 counties: 
District 12 includes 6 counties : 
Buena Vista, Cherokee, Clay, Dickinson, Lyon, O'Brien, Osceola, Plymouth, Sioux. 
Emmet, Hancock, Humboldt, Kossuth, Palo Alto, Pocahontas, Winnebago, Wright. 
Bremer, Butler, Cerro Gordo, Chickasaw, Floyd, Franklin, Howard, Mitchell, Worth. 
Allamakee, Buchanan, Clayton, Delaware, Dubuque, Fayette, Winneshiek. 
Audu,bon, Carroll, Crawford, Harrison, Ida, Monona, Sac, Shelby, Woodbury. 
Boone, Calhoun, Dallas, Greene, G~thrie, Hamilton, Polk, Story, Webster. 
Benton, Bhick. Hawk, Grundy, Hardin, Iowa, Jasper, Marshall, Poweshiek, Tama. 
Cedar, Clinton, JacksoD, Johnson, ifones, Linn, Scott. 
Adams, Cass, Fremont, Mills, Montg-omery, Page, Pottawattamie, Taylor. 
Adair, Clarke, Decatur, Lucas, Ma.dison, Ringgold, Union, Warren, Wayne. 
Appanoose, Da.vis, Jefferson, Keokuk, Marion, Mahaska, Monroe, Van Buren, Wapello. 
Des Moines, Henry, Lee. Louisa, Muscatine, Washington. 
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